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(54)Title: DIGITAL COMMUNICATION DEVICE 
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(57) Abstract 

An ADSL terminal device synchronizes up-data to down-data between 
a TCM-IDSN communication and an ADSL communication and, at the same 
time, adaptive equalizers in TEQ (142) and FEQ (145) of the ADSL terminal 
device arc respectively provided with NEXT tables (155, 157) and FEXT 
tables (154, 156) in which equalizing factors for adapting NEXT noises and 
FEXT noises generated by up-data and down-data during a TCM-ISDN 
communication are stored. Therefore, TEQ (142) and FEQ (145) can 
switchingly use the NEXT tables and FEXT tables to implement TEQ and 
FEQ characteristics optimum for individual noises even when the TCM-ISDN 
communication switchingly generates NEXT noises and FEXT noises. 
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tzm^. I sDNii:my^i^ i-m(Dmm^w: (\ SDN lt) 775-<ADSLf^ 

^^Z^MLmmi^Xi ^T^y -rX^F EXTCFar-End Cross Talk)y-f Xt 
Ufa; I SDNfeiti^^7"A»^*iig ( I SDN NT 1 ) 67i-<ADS Lie 
itS§3 ^iiLitftLT< -r:X^NEXT(Near-end cross talk) J^X 

DSLii^ffiiJig^ (ATU-R) 4{l'(Eit^nao 

T^x^j. AD SL mm -y^i^j^mcDmmmwLr-^^ AD sLmmmm: (atu- 

C ; ADSL Transceiver Unit. Central office end) 5 7)^'iE/;i#-^{C(i, A 
10 DSL^^I^ffiiJ^e (ATU-R) 4i3^<^M.fcm^ti&t-fliO. ISDNfeit'^X 
7"A#j©M^S ( I SDN LT) li3<miWLX<^=^^^ -fXf}<NEXTy 
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15 ^0. mWizrrfDn^fci6. ADSL^^I^ffJMg (ATU-R) At^'h^f^m^ 
. ADSL^5^ffi[I|gg (ATU-R) 4 M S DNfeJt->X7"A#J©^ 
^^gdSDN NTl) 6;b^«^^^L/-^NEXTy -rXTi-^mfi^^ -rnct^-S 
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-C-^^ADSL^^mmW: (ATU-R) 1 4 ©§ft,^©«fi5c^^1-|ai:-^ 

m^m\t. mm(Dj[m2(DTCM- i sdnt^j ^ y-trjim i b sow 

4 (I 0 T E Q 4o D-'F E QT. F E X T 7 X(Dm.mo^^M h b > 

fl^. J[aT©ll:5S®ff^Sg-(:(i. 'f'X^-^x.^fiJ©^— Sfiff^Sli^- 

l2(cfcl^T. 1 HiTCM- I sDNmm^ADSLmmm^P\mm-r^'^^ 

m (CO : Central Office) . 1 2{iTCM- I S /ci6©T CM 

25 -ISDNfeitSS. 1 3{iADSLil^t^tf9/^i6©ADSLfeitS§. 1 4 liA 
DSLeitSSl 3^^LftfeOADSLffi«!l^g (H^it-T) tADSL^^t^ 
rroMm^ey'l^mcDADSL^^^mmm (ATU-R ; ADSL Transceiver U 
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nit. Remote terminal end ) . 1 5U^^mi 1 I^TAD S Lil^^^iJiait-^ A 
DSL^fJj^g (ATU-C ; ADSL Transceiver Unit. Central office end 
) . 1 6(iTCM- I SDNiEit£§ 1 2 ^^LffecDT CM- I SDN$i^M^g 

(s^it-r) ^TCM- I sDNMm^nomw^^i^moTCM- i sdnjm 

5^ffii]^S (TCM- I SDN NT1)> 1 7 li^'^© 1 1 !^TT C M- I S D 

Nmm^mm-r^TCM- i sDN^ipiMS (tcm- i sdn lt) . i s 

(iTCM- I SDN^#J^g (TCM- I SDN LT) 1 7 i: AD S L^ffid^ 

e (ATU-C) 1 5 t(^rs-T:-^ti^'ncDmmo:>\5\m^t^^m^y h^-'7-v 
h^o ^lis. z(Dmm^y vu-^ \ si*. w>\m^-:.7r^-tm^t^'^i<o. tcm 

- I SDNMiJ^e (TCM- I SDN LT) 17. ■bt<(iADSLMm 
fi (ATU-C) 1 5l^{l|^tt'inTl^Tfe^liMlv 

u^. m.mmcDtz.^-^^tmi^f^^':)^^^ KDShm^m^m: (atu- 

R) 1 4;i^«^>M./■;ii-^(::li> ^ 1 Steffi: 9 (r. m^::MM.m^m.tU^T C 
M- I SDN^MI^g (TCM- I SDN LT) \1 ■h^m^m^m^^XKtm^ 
L/cTCM- I SDN^sitSS 1 2 ^'ckC/AD S LicitSS 1 3^^LitftLT<^ 

I sDN^«ij^E (TCM- I SDN NT I) \ ^■b^m-^'^^m^z.xKimm 

L/cTCM- I SDNiiitS§ 1 2 cfcO'AD S Lfs^ISS 1 3 ^/h Litft LT < ^ 
cntC^TL. ADSL^#me (ATU-C) I 5 Ti^^'iEfc^'^CKi. ADS 

hw^mmm. (atu-r) i At-^^fzm%ti^tfi^. &-mm.m^m.t 

I SDNfeit->XT-A©MiJ^B ( I SDN LT) t<mm\^X< ^^BJ 
^Xf)<NEXT^^XttS:K). m^=-mmm^M:ttl6 I SDNfeit^x^i.© 

m^mm: (i sdn ntd tmmi^x < ^=^^y ^ xf3<F ext y ^ x t^i 

m2mii. 9 ^ j[^Mmmm:(Dmm(Dm^. 1 -c-^^ads l 

m^mmm (atu-r) 1 Aomm^^^m(^'^m^-^s:^'Ut^mm-m^ m 
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0{r:tol>T, 1 4 1 (iT^ar:7°a-t?-y ■>>r • A/'DrJ (Analog P 

recessing And ADC ) , 1 4 2 ii^-T A ^ >-l' (TE Q) . 143 
UXtl->')TJVXy<^iyJi^^<-yy 1 4 4 (iSttfey - 'J ^^^^ (DFT) . 
5 1 4 5{iMrSmHV-r >'1'='^-Y-tf (FEQ) . l 4 6 >X7"L/--> 3 >^ 
yz2 — :^' •y-ryX'y— U Vy'- ( Constellation encoder and gain scalling) 
. 1 4 7 h y-t- y 'J > ^" (Tone ordering ) . 1 4 8 U-r"^ > 3^ - U -y" ( 
Deinterleave) . 1 4 9, 1 5 0 ^ ^ >y>'L' • 7 9 - Kai5 - =1 b ^ ■> 

3 > (Descram and FEC ) . 15 1. 15 2 ii^^ ^ ^) -u ^ V y y ^ ^ s. 
10 •y^(crc). 1 5 3{ii ^ y :;^^Xi^>r:7rj> ha-;u (Mux/Sync Control) T- 

-So 

S/c. 1 5 4 (i^-fA HV-r (TEQ) 1 4 2 {C^fLF EXTy 

^XfflcD^iJc^^^^^-r-STEQfflPEXTT^-y^K 1 5 5 li^ A >^ 
=3^^-tf (TE Q) 1 4 2{l>i:tLNEXTy XfflCDim^^^-r€.TEQfflN 
15 EXT7^-y;k 1 5 6(i;az^iS[K/-r >l'=i^^-tf (FEQ) 14 5(r^LF 

Exxy ^xfflcD^^^ji^-r^FEQfflFEXT^-y^k 1 ^i\tmm.¥ 

y^>'rr35-f-tf(FEQ) 14 5{l*fLNEXTy ^XfflcD^i^<^!i#fc-r^F 
E Q ffl N E X T T— 7' ^l/ -e -5 o 

CZT. -n'^>©T— ^'^H 5 4~ 1 5 7(I{i. ADS L;®^^|i^i6^|1I© h 
20 b-^>r^rBl^(C, ZCDy ^XCD#t^^ADS L^^ffi'Mg (ATU-R) 1 
4#JT\ TCM- I SDNilfftrfctt^f'-^OJtO. T«9(C|^I9LT. FEX 

Tj-^xm. NEXT J ^xmm^iz^ ^-ta Ky^>-r =35^-^' (teq) 1 

4 2. jizSiS[Ky-r >-r3^-rif (FEQ) 14 5 cfci^T^gCT-fb^-^ttT. 

FEXT7 -rX. NEXTy-rX;:?-<^n^'nSil^ (CffliSCiRmf ^cfc9''j:^<t:# 
(ATU-R) 1 4©^ft^>®Sl{^^li^H^-r^t, T^nrT'o.-fe-y ->>^" 
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xTi-xj ^'m^^f Jim^iz^^ ^T ^ K y > -r =3 ^ ^ -tf ( 
TEQ) 1 ^ 2^MLxmi\mm(Dmmmmm^rfoo 

. ^tfc:7-U:ii^^S|5 (DFT) 14 4 -CS^it^7 - U i^^^n. iSr^i^cHV-r 
>^r35'f-tf (FEQ) 1 4 5(iJ;0)^?^i5[m^t^)ii)^^<l:^lS7;'-^tTt^n^o 

-euT. >x7^i/--> 3 >x>3i-y - -yv >^"' 1 4 sdckDCo 

nstellation 7=-:57^||^L. h>:t--^'U >ri 4 7 T-> 'J T;I/t^-5^ ('^^ 
10 T^X^^y^'Vb - y ^U - Ka:^-nUi7->3 > L 4 9 TFE 0-^7^X^7 5 

>y;umSL. iS'^jri^-^^TIif'^V^-'J-^'l 4 S^TijMtTr'X^^ >y;l/ 
' yyf'y- Ki5-:3U^->3 > 1 5 OTFEC^f'X^^ yy^i/MSL. ^© 
-tj--r ij .y :7 'J y > -> X >y ^ 1 5 1 , 1 5 2 ^^T7d: -oT. i ^ <;/ ^ 
X/'->>^:7r3 > ho-;U (Mux/Sync Control) 1 5 3 (CcJ; ^ f"- 3^ ^S^-T 
15 ^01^. 4"^^ (CO) 1 1 T{i. 11^=3 > 1 8:^-^TCM- I SDN 

Sffiij^B (TCM- I SDN LT) 1 7 i:. AD S L©«M (ATU - C) 
1 5 tCDisit©^^ ^ >r©l^ia^^-^Tl^^cDT\ ADSLira^ffiiJ^g (AT 

u-R) 1 4 7:»\ NEXTy-rxt. FEXTy -rxcD^^^^ ^ >r^i?.i^-r- 

3 'So 

20 -T'^.jrt^t). ADSL^^fflfj^e (ATU-R) 1 4 (i, TCM- I SDNilff 

tADSLmmt(Dmm::J:'0. ^^i^^l^isb^^ i y 9-'iJ<m^^r^^:ST CU- 
ISDN^iitSSl 2±^'f-^f}<Jz'oXl^^P}x^mm(7:>mU. ADSLiSi^S^l 

3 L^m-r^^mr'-^^^mm^i::N e xt y xtm^-r^ ^(Dtm^ 

-r^—yj. Il^{l*>ti*>b&^-r ^ yri3<tyt^'^Xl'^TCM- I SDNfeit£S 

^m^- :^mzF EXT y xt}<^±-r ^ z t^tm^x^ 
z (Dfzib. :^mmo:)mm i o-^mJhXM^ uy y^y^-^^'y^^ (teq 
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) 1 4 2. *>ctOT/ffiHV-r>-r=i5-r-^f (FEQ) 14 5(i. TCM- IS 

DN^Eitsgi 2±^v=-^ij<±^m^^mo:)m{t. next ^ xtm^T^ h 

(DtLX. ^n^'tl. TEQfflNEXT7^-y>'H 5 5. FEQMNEXTt^- 
5 MiEf 'So 

TCM- I SDNiSit8Sl 2±^v'-^^<T^m^^m(Dmt^ ^-TA 

Y^-z-^y-f^'^-c^' (TEQ) 1 4 2. fcj;a^^/ra K/-r >-r ri^-r+f^' (f E 
Q) 1 4 5(i. FEXTy-rx7:)-<^i-r'S^>®t LT. ^n^n. teq^fe 

XTx--y;H 5 4, FEQfflFEXTf— 7';H 5 6 CD^fCiiiS^^M LT. 

10 mmmmh -5 1. ^(i^rfiMfi^TF e x t y -< x^-^triEitss^^tt^fti&wMiE-r 

(a) — (d) {I. 3^^/. Ky-C>-r=!^-l'-^" (TEQ) 1 4 2^Xa 

iir^mKy-r =i^^if (FEQ) 1 4 ST, NEXT y^x^FE XT y-r 

15 1^30 (a) li. TCM- I SDNfeit^ 1 2 JL^fEit^n^f^-^^O^tutl^ 

^LTfe'O. c:©TCM- I SDN:^xCT:{i. 4 0 0 H z ^ 1 ^^i: UT, JLO 
(Upstream) TO (Downstream) ir^^'^ilf ir^^LTl^^o 
^311 (b) li, ADSLfeitSSl 3 ^/h L A D S L ^^fflll^g (ATU-R 

) 1 4-e^ft^n'5y -rx^^u/c^jo-c. tcm- i SDNfeits^ i 2_h^^E 

20 m^n^'f-:^O±i0 (Upstream) . TO (Downstream) (C|^ffiLT> NEXT 

y-rx. FEXTy >rx7:?-<§jo#^o^^-r^:i .t^^uri^^o 
msm (c) (i. ^-f-A Ky-r >-r (teq) i 42. is^am&^ 
Ky-r (FEQ) 1 4 5T-> NEXTy -rxfcj^o'FEXTy -rx 

25 tm^yFlytzh(DT$>^o 

zom^. lO^My ^ Jl'^Lf)^^i:\^^(Dr\ IMtc^-Tck^tc, TCM-ISD 
N-fcitSg 1 2±^ii:^^n^7^--:^t)-<±<0 (Upstream) . TO (Downstream) t 
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1 3 

i3]<9#t5oT. NEXT y 4 XtF EXT y ^ Xti)<^mzm^L. J XCDW. 

msin (d) {i> 9^ ^ V ^"7^^ (TEQ) 1 4 2. ^xumm^ 

V/-(y^^'7^^ (FEQ) 1 4 5(lfct>T. NEXTJ^XtFEXTJ^ 
xtij<m^mt^^f^i^^ ^tnz^t^^-c^ ^%i-y ^ Jl9^nEXT^--y')l\ 5 
5, 1 5 7. FEXTt--:7'^H 5 4. 1 5 6 <9#X.T#,il[ h U--> ^ 

(^/;(5g©|^Mi©Jt^^^U/cfc®-efe^o TEQl 4 2. FEQl 

4 5#t(rNEXTf— :7Vb 1 5 5. 1 5 7. FEXT^-:7Vb i 5 4. 1 5 6 
feacD-e, NEXTy -rXcD^-^tCd. TEQI42. FEQ14 5{r35[tL. ^ 
n^-nNEXT7^-7';H 5 5, 1 5 7 C J; F 
EXTy ^X(Dt*-^{r{i. TEQ 1 4 2. FEQ 1 4 5{C^L. ^n^'nFEX 
'P7^--7';H 5 4, 1 5 6 (Cj;<:)M^m^iKm^-ti:'2>o 

NEXT y ^XtFEXTJ -fXtij^mOWt^iom^Lf^^^-^'^^ ^n^'n(D 
y -YX{ril'^L/-cNEXT^-:7';H 5 5. 1 5 7. F E XT^--7';H 5 4 , 

1 5 s(Dm<mmzj:o. fext^^x. next j ^ x^zmi^m^ izmmm 

<t^f}-ii. SlJ^{CMM»^'Rm^-ttTl>^©T. NEXTy^X. FEXTy^' 

-r'Sci:(cnj:^. USE (c) om^tmu^. ^mmxMWi-r^ztt^t^ij^^o 

(TEQ) 1 4 2fcJ:0')ir^Ky'l'>-r37-r-^" CFEQ) 14 5©^ 

n«•n{Io^.^T. FEXTy^x. NEXTy-rxmo7^-y;n 5 4~i 57 
^^w^izm^fx. FEXTy-rx. next y ^ Xizmi^xm<ti^^^=^^m-r^ 

XoiZLfz(DX\ TEQ 1 4 24oi;a'FEQ 1 4 5 © h U > ^WeTTIi. F 

EXTy-<x. NEXTy-r x^n^'tuzmmtim^ti^^Wi^^^i^^^^y^^^ o fes 
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1 4 


XT y ^ x^^mMmi-^ z. t-/j<T^ 

1 -eii. 4'^^ (CO) 1 1 > hD-^ 1 87:?^T 

CM- I SDN^M^e (TCM- I SDN LT) 1 7 i:. AD S LMMfi 
(ATU-C) 1 b t(Dm-r:\ 0:^.^ ^ i > t ^ iZLfzfci^. A 

DSL^^M^M (ATU-R) 1 4 (i. N E XT 7 Xfci:a"F E X T 7 X 
10 (Dm^^-f i >r^«I^Lni:<Tfc. NEXTv^-7';b 1 5 5. 1 5 7 i:. F E 
XTt--:7-;H 5 4. 15 Q t^W'OW^'C^m^^Ztti^'^n^iZt^^o 

t£is^ :^mmmm I -rrit. ±m<D^o{z^ ^^H^^ADSL^^fMa (a 
Tu-R) I 4izmmLxm^Lfzt\ :$:mm^ADSL^mmm: (atu-c 

) 1 5(CigfflUT. ADSL^M^M (ATU-C) 1 5©TEQ^FEQ©j@ 

15 mm<tmo:)fz}!6iz^ ^n^tiNEXT ^ ^ xm(DNEXT^-y'j[^t. fext 

y -YXfflOF EXTx-:/^bt^Ise. y ^ Xiz^t^^x^(Df—y"Ji^P]io^ 

X.Tffim^i±'5i:o{iLrfeM^S('^o Z(Dm^. ADSLSffld^S (ATU- 
C) 1 ^^^^M.^zt{zti^(D-V\ ADSLm^mmW: (ATU-R) 1 A^^i 

20 M(ISDN LT) f}^^mL-C< ^=^my Xf]<NEXT y ^ Xt^l>0. 

-mmm^mtti^ i sDN<Ei2i^x5^/.cD^^^s ( i sdn nt i ) Tij-^it 
ff tT< -sT^y -rX7:?-<FEXTy-rx<i:>'<£^o 
ttc^ :$:mm<Dmmix{i. ^^(dxoiz^ (co) i KDmrn^^^yh 

a-5 1 STij^TCM- I sDNMmt ADS L mm t(Dm-VB:m^^ i y^'(Dm 
/^<t^(i\ 4'^^ (CO) 1 1 {C^O#0^-r i >rii^sc (la^W) 
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1 5 


- I SDNM^^ (TCM- I SDN LT) 1 l^-'bmzTCM- I SDN 
icitSS 1 2^^U/^TCM- I SDNiiltcDT^-:5'CD_bOTO®^O^t5 0 3^-r 
iyr^. ADS Liro^^JSgg (ATU-R) I A izM^ir ^ X o LX t:, - 
5 S/-. ADSLifs^ffi'J^m (ATU-R) 1 4 tIj^ "Proposed ANN 

EX C of G. dmt. ADSL under TCM- I SDN noise environment" NEC, 
ITU-T SG15 Q4 D. 156(WP1/15) Geneva. 9-20 February 1998 mzJ:^yji!^X\ 
TCM- I SDNS^t{r4olt'S5=-3'CD_bOTO®^'r i y 9'^l%m.LtziO . A 

DSLS^Mgffi (ATU-R) 1 4 (i 7 -< xt^m*'JK[iis§ (m^w) m^m 

Z©J;-5{C-rn(i', (CO) 1 1 TTCM- I SDNii^irADS Lii 

m t (Dm-Vy=- ^ cDii 0 T 0 (Dmm^ t'htKX^^ N E X T y ^ >Cfc O' f e 

xTj >cxizi(im-t^:it^<x^^tmz. mz^ ADSL^^'ma (atu 

15 -R) 1 At\ fzt^lt "Proposed ANNEX C of G.dmt. ADSL under TC 
M- I SDN noise environment" NEC. ITU-T SG15 Q4 D. 156(WP1/15) Genev 
a. 9-20 February 1998 Ji-S^^i^TTCM- I S DNiift(Cfclt^T'-:5^0 
±t)T^(D^^ iyr^mmLf^^. ADSLiS^M^g (ATU-R) 1 AiZ 

j-ix^iuM^ (n^-tt-T) m^miftzm^izu$>^x{i. (co) i i 
^(D^^mmbx. ADSLmmmm<^^B:f-ifx\ NExry^xx^^^-^ 

. ^^h-UFEXT y ^ XX$>6f)^^mf^bX^ NEXTf—rJlt. FEXT 

mAMu. :^mMiz-/3^^^^7'^ Jimm^w:(Dmmo:>mm 2 x$>^ ADSL 


wo 99/53626 PCT/JP99/01622 


1 6 


Wi^mmm (atu-r) i ACDmm^f'i^mo^iB^^i^^i'it^iwm-m^ (liX 

^ifL. ^n^(DmMir^^-t^ho:)t-r^o l 5 SliTCM- I SDNilftt- 

^yi^^l^ry- Y-y<^-y^ h b > ^^n'^^ - >l|CDpjT^7=- ^ E X T 7 
FEXTy ■<X(iJ:8fe^#14^ft^L. ^^a!t-^ J: "9 d LT^tl '=)CD^^• 
10 {i> HSgcDff^Sl ©^ft^{::*fL. TCM- I S DN^;^y X+f 1 
^5 0{i. IIS£©}^M2CDTCM- I SDN^^y ^X^-i- y-^Jl^ 15 8© 

laci^ol^T, 1 5 8 a{±M#S. 1 5 8 b(iF I R CmK^^ yy<Jl^m^) 
15 ■7^;U^. 1 5 8 c I 5 S dliy ^ Ji^i^Mmm^. 1 5 8 e (i 

TCM- I SDNyiy-^'y- K/^•^ - vifitt^. swi —swsii^n^nx 

-f-y^T-^-So ^/^> 158f(i. NEXT J ^XisXlfF EXT y-(X^n^ 
tKC^f-r^TCM- I SDN:7 b-Ay- K^<^->®U^'J :^7^^L/ct©T- 

-So 

20 ntfe. F I R^-f >'L'3^ 1 5 8 b(rfc(t'5> h(k. n)(k=l~M){i, FIR7^;b^ 

1 5 8 bCD7>f >'l/^ili$CT:*><9. NEXTy-TXfflt. F E XT y Xffi t7:?-<. 

- HVN'^-VtT^i. /z{iXT--y-r^ilC. h(im^©7>f ;U3^^mtT^iJ. h' (io 
25 Jl^i^Mrfn-C$>^o 

o§(c. m^^m^n-t^o ^-r. AosL^^fiii^g catu-r) i4 4oi; 

O'ADSL^ffld^m (ATU-C) 1 TCM- I S DNS{t(wfc(t^±0 
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(Upstream) tTO (Downstream) O^-f ^ > r^l»LTl^^ ijCD^-T^o Z 
tilt. HMCDff^pJ 1 ©J: mm:^yha-^i 8 t^-^TCM- I S DNiiiti: 
A D S L iift i: ©fBlT-± 0 T D ©lUSQ^lR Tl ^mt. i: 0 T C M - 

5 m^^.toTl^'^il^tS'^l-li. /c<i:x.<i\ "Proposed ANNEX C of G.dmt. ADS 
L under TCM- I SDN noise environment" NEC. ITU-T SG15 Q4 D. 156 
(WPl/15) Geneva. 9-20 February 1998 €>:^feT\ TCM-ISDN®^ 

^ iy^'^mm-r^ztt<X'^^o ztuz^o. adsl^^'J^^ (atu- 

R) 1 4fcJ:0'ADSL^ffii]^g (ATU-C) 1 5 li. TCM- I SDNii^t 
10 (Upstream) <i:TO (Downstream) B#®7 K©^^^-r 

/ci6. z©:7b-/.'7- K(iJ:?>NEXTy-rx^-<i:0'FEXTy-f x^n^n 

©T^y ^X®iiSMi5c^?R^6>l.:3%s Z©^Jg©m^.2©TCM- I SDNT^ 
15 y ^X^i- >-tr;Ugl3 1 5 8 rii. AD S LiiiWTl^-^^T^bnri. ^n^l ^faKC TCM- 

-T'^dTt^-^. -©TCM- I SDNT^y -rx>-+' >-t;i/|fB 1 5 8 ^-f. 
20 TCM- I SDN7 U-A^- F>^°^->l£'lSa5 1 5 8 eTlJ^-i. fzt^it (0. 

1, 0, 0. 0, 0, 0. \} y<^-yW^f)^<b-^l^TCM- I SDNMmiZirSii 

i\ F I R7^;i/^ 1 5 8 b{I7&^^t5o ^i:4b\ -®B#(r{i> SWl~SW3-r-i 

T75-< 0 F F t^t^,{l ^) ^ ® i: f -5 o 
25 ogd, SW2^lfll::T. ::©F I R:7^ 1 5 8 b©a5;b^m^. NEX 

Ty^-X. FEXTy-^-XSU^tr-^fffll 5 8 adSIO. TCM- I SDNiift 
{l4o{t'5:7 U-/.'7- K®jE:^CD|^. ADSLi^itS^l 3 b A D S L4m«'J 
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I 8 


(ATu-R) 1 'nzmm^fi'^mm^xtiij (n) tLri^m^nx< ^ 

o^d. SW3. SWl ^^bT. al:^^T^lJe ^S^ii^SPl 5 8 c(rTTC 
5 M- I SDNiiit{C:te(t^7 K^^°^->^T?lId t5'6^i2i'^> ^©5<?^ 

1 5 8 dTJi. Wt.T<D^iZj:iO-^^(Oy ^ Jl^W.mrfnh' ^^^^o 

h' =h + //-e*d 
z®#fp{iJ:0. F I R:7 ^1^:5^ 1 5 8 b®^:7 A-^#iS[^f^ijh(i. o^"© 
10 y ^ Jl^%mrfn\\' ^z.WM-^t\^:it^^U<0. NEXT7^XfcJ:C/FEXT 
y ^X^n«"ti®^^y -rX®iEBBI^(::ig-^< J;-9(iiKmLTi.^< ztf.zti^ 

-€-LT, ADSLisitTiJ-^lii^^n/i^'^li. TCM- I S DNM(C:tel^T■7 
U-Ay- K^^°3^->®^^■r'5^-r ^ >mfct^T©^. SW3. SWl^Pfl 

^ ;U^1^iSc^fMh^fflt^T. TCM- I SDN7 U-A-y- K=p^> ^° rJ' - > U ^ 
20 U:^ 1 5 8 f <£rfPfi5cU. fmmfl'^mmnXti\3 (n) <i: LTA:'Dt- ^ AD S L 

0 ^^-r -5FEXTy-rxfej:a^NEXTy'(' X(D=^m j ^ xofm^B^r- ^ 

25 -So 

ccDcfc-^ncMS^. FEXTy-rx. NEXTy ^x^n^'nii*t):DLTtfi^ 
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1 9 

^ iyn^^t^itx. ADSL^mmm^-'hmw-L. tcm- i SDNiiffNp© 
'^^x. ■^mmcD^m2{zxn[t. tcm- i sDNiiitd^i^T^u-A'^ 

^ - ir^^Ti. ADS L=§-fz;itU- hT;©iiftSg^^^#{^"-r tTlJ^T^ -?> 

-cD^]6tecDff^M2-Cli. TCM- I SDNM{c4ott^:7 b-z.'7- K 

CM- I SDNiiffC^^tt-B h >r^^°^- >^^?"lffi br^ct < > fe^T!?^ 

m^mmm (atu-r) 1 4©^tt^®mfi5c^iitg0^{^^LTv^6o 

-cDii{-^t-ck9«^. mmmm^o^ AD sL^^mmm: (atu-r) 1 4 
(D^mmt. 2 s^f 1 © A D s L mmmm ( a t u - r ) 1 4 

(D^im^.omm^ 'bTEOMNE XT f--y'}ll 5 5. 4ockO'FEQfflNEXT 
7^-y;H 5 7^:?I-LT. TE QfflF E XTt^-^^'H 5 4 . :}octO'FEQfflF 
EXT'r-y'Jl 1 5 6®^(::<:t:<9TEQ 1 4 2^J:a^FEQ 1 4 5 (^^MiS[^ 
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-n'i®FEXTT--:7';H 5 4. 1 5 6(r(i. ADSLMm^t^Hb 
^bIj© h U-^>rmi^(^4o^^T. ADSLiffi^M^e (ATU-R) 1 4 #J 
■v. TCM- I SDNii^t(r4o{j--57=-3^©T0 (Downstream) Cl^IStTFE 
5 XT J ^ Xf}M^m^tl^FEXTmm'V(D^9-f ^^-(^ (TEQ 

) 1 4 2. K^-r >-r ^i^-r-tf (FEQ) I 4 5 (I4ol^TiS);c:^{l:^7:>^(^ 

T h ]y--y^'^n^£\.\ F EXT y x^^tsii^mmni±^MMizmi£r^m 

10 ^|ISi®JgFJ3CD^ft2^T(i. ^-TA HV-O-r n^-r-y^" (TEQ) 142fc 

cl;Ch'ja?^i5[HV-r V-rn^-f-tf (FEQ) 14 5(t. TCM- I SDNfe^SES 1 
2±^x-:5'75^T-5FEXT^rBl©rBl(i. i^-f A K / ^ > n ^ ^^f (TEQ) 
14 2, ioJitfmmmV' y-(^^-f^ (FEQ) 1 4 5{i, FEXTy-YX 

i}m±-r^h(DtLx. ^n^n. teq^fextt— ^';n 54. feqs 

15 FEXTt— :7*;H 5 6 ©i^fbi^l^^M tT. B#FB1M^^^l^{ij§rM$[M^T 
F E XT y ^ X^^t,iEi2lS&#tt<&«ii(::MiEt-^o 
— TCM- I SDNisisISS 1 2 -h^f'-^^-^-bO. NEXT J ^ Xt-^m^ 

-r-sNEXT^rBicDrai-et, ^n-en. TEQMFEXTx--y;n 54. fe 
QfflFEXTT^-y^n 5 Q(Dm<mM^mmLx^ mmmm^^^-iimmmm 

la(z4ol^T. tffn^S^Ati. FEXTOT©<^Th b-->rL/c^:^SS®J^S 
3cD^'^(-fc{t'5FEXTfiBrBlOx-:5^<Ki3l®l:i-y hb-h^^LTfeO> tifn 
25 ^IBIi. S^^CDj;^{CFEXTOTtNEXTmi^iiLTTEQ, FEQ©1^^ 

m.^-y'ji^mK>W:L^mu< h u-— ^ru/c^-^oFEXTTOicDT'-^fs 

itCDf^y b tfrn^Cli, F E XTISrBlO^T- h U-->rt/-c^^]!r£cD 
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2 1 

^^®J;-^(rFEXTmi<J:NEXTm^^iiLTTEQ. FEQOi^^T— 7' 
Jl^W0*S^^m^6:< b U > ^' L/cii^® N E X T^ralOf-'- ^iii^CD f -y 

^CD J; -9 JIF E XTMb^^NE XXra^iiLTTE Q, F E QcD13^i$[-r— :7';U 

0 zn(±NEXT^rBicDm;^©:^^i^NEXTy hu-->r«9rB^® 

^ -So 

— FEXTiaPa^Ji. y ^ xcDmtif)<n^^\^^fz!sbhiy-^yrmm(Dit<h^ 

L5 Ti^oT, ft*l-6^tr{i. FEXT^rB^®7^-^feit(±. F E XTOT®c;5^-C h 

^yrLfzyjt«mii^<x^'^tij^t}^^o. z(Dmm<^w^msTit^ FEXTisrei 

NEXT^r^-Ufi. iffn^C, Dfc^f mti^Clt. FEXT 

^^(D^-e h b-->^-L/c^^]5£©ff^l^,3cD^'^Tfc. ^^e^©J:^(rFEXT 
20 mmtNEXTmm^ML-CTEQ. FEQ(D^Mr—y'->l^mK}m:^^9^l< 

m 8 l^ir. F E X TTOTCiR^ Ut^c^^^N E X T WbI Ciim LT t ^^-r7:?^'^<^ 

25 -CD|^8ia{l^ri;9(::. F E XT y >r X©^© h U--> rTfc. FEXT 

y >rXtNEXTy ^'Xi:^^0^^;^T h U-->rL/cti^T-t. NEXTy 

^x©<J5^r h b-->rL/-ct*'^T:^j. y-7yiS(i*t-r^NEXTixrBi©T-*- 
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> ^- UTiRK LfzWM^ F E X rmm. nex Tmm'tn^'rnz:^^if^ ^ o 

^-r+f" (TEQ) 1 4 2*J=tLKjiiSi5[K^-r >-r r3-7-rif (FEQ) 14 5®^ 
n^'n(lol>T. F EXTy ^X'®7^-y;H 5 4. l 5 e^l^ftT. FEXT 

y ^ v\^-=-y T Lfzm<t^M^m.m-r ^ o c l/c©t\ t e q 

1 4 2fc'ctC/FEQ 1 4 5CD h b--> r^relTJi, F E X T 7 
mt. #(IF EXTy h©^fl:^W5?(l{'S'J^^Ts^o 

s/Ntk^efe^T^. ai^-ll^BS^7:>-<T;:>-^0. ads L^isitu- hr© 

15 S/c. ^^J£cDjf^si3(Cj;n{i'. NE XT^elcDT^-^feitc:. FEXT^I 

^tz^ :$^mm(Dmm3x-it. (co) i icDmm^y h^-^ \ 8ij<T 

20 CM- I SDN^M^g (TCM- I SDN LT) 17^. ADSLM^g 

(ATu-c) 1 5 t(Dmx\ iiM^^ iy':7'o:)^m^t^J:oizi'fzfzit). a 

DSL^MJ^M (ATU-R) 1 4 {i> NE XT 7 Xfc J^O'F E XT 7 X 

o^^^-r iyr^^mmLfKxh. fextt— y^n5 4. ise^r^f- 
Tu-R) 1 AizmmLxmniytz^\ ad sLmmmw: (atu-c 

) 1 5(riSfflLT. ADSLMiJ^M (ATU-C) 1 5 ®T E Q^F E Q®ii 
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2 3 

nc;^{bf5®/^s!){^. FEXT»l(c h u-^>rt- ^FEXTf— y;u^iStt> 

T'-^i^^mM. NEXT. FEXTM^tfctlFEXTx-^VU^m^-tt^ 
JcotcLT^^M^^l/^o ^©^-^^ ADSL^ffliJ^E (ATU-C) 1 
6ZtiZtS.^(DX\ ADSLira«iJ^g (ATU-R) 1 A ^-i^tz^^ tUi^ 

5 t^A.^. iE^-mmm-^Sit-^^^ i sDN-fsiti/^T^ACDMij^s ( i sdn 

LT) i}<mmLX< ^Tt^ J ^ Xt<N EXT J XttlK). iS4^— fiilft^© t 
y^ef-S I SDN^iit->Xx^o4re^S£ ( I SDN NT 1) T^^^ft LT < 
y ^ X 7b ^ F E X T 7 ^ X i: ^ o 

:$:||JgcDff^aP. 3 _Li$CDi: (C. ^-^^ (CO) 1 KD^m^yh 
10 8 7:)<TCM- I SDNilff .fcADSLMi:©r0lTiEit^-r ^ 

m^t^xo f,zM^ni^tzt)K z tKcp^ •iT. mmmm \o:>tz.^ 

±mmm(DW^mxit. tcm- i soNtci^^NEXTy ^xwb^. fext 

zcDrnmomm^cDy'^ ^ jummmmxM. tcm- i sdn 

fsitSSl 2±^7'-^iJ<T0 (Downstream) . F E XT y -f XtI^^^^T ^5 F E X 

20 Tmmxuj^X(D^m^^^f^'f-9^mo^^noJ^^izu tcm- is 

DN-fsitSSl 2±^y'-^t<±i0 (upstream) . N E X T y X7b-<ll^t- ^ N E 
y&.\-z^^^-9m.m-t^:Lh^W^hr^^ 

25 SDNcDFEXT™(C|s]iaLTf^-^^1t®«^^ff'^<i:«'\ TEQ 1 4 2. FE 
Ql 4 5CDiiC£:l|fkO M^-->^'«i. 3 ©«'^i:llll5|{::> FEXT 

miTCD^m\ 7=-^^ftf CiMf-SilijCx-^'^l/^j. ^©FEXT^Ph^© 
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2 4 


J^-CmWih U-^y r'^^n-^f^^n^'tlF EXT'r-y'Jll 5 4. 1 5 6 (D^t 

1^9121 (d) (I. CCD||Jf£®ff^Ig4®^-r A K^-Y >'1'=3^^-^' (TEQ) 1 
4 2. ^S^X^mi'&.^Y :^^y^^=7^^ (FEQ) 14 5(lfcl.>T. FEXTIB 
5 Fb1®<^T:FEXTt— 5 4. 1 5 6 ilck <9 h b > ^7' L/cl^OM^ 

Z®ll9ia (a) ~ (c) \U 11313 (a) ~ (c) tl^bT^^OT 

Tt— y^l/ 1 5 4. 1 5 6 (rJ;«9l^iS: h r Lri^^©T\ ^913 (d) 

^9121 (d) (r^f Z(Dmm(Djfm4 (Dm^. "r-^^m^noFE 

XTWrBl©^T\ TEQ 1 4 2. FEQ 1 4 5 ^n€=n©iiJ^:^Yh:f5®#i^c h b 
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